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N. Wright
See articles, Willet SG and Mills JC, on page 546, Engevik AC et al, on page 605
and Aihara E et al, on page 625540 Zooming in on Inﬂammatory Bowel Disease: Microbial
and Proteomic Features Associated With IBD in Colonic
Microenvironments
S. Tamburini and J. C. Clemente
See articles, Pedamallu CS et al, on page 563 and Li X et al, on page 567542 Digesting GWAS
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E. Seki
See article, Chen W-Y et al, on page 685REVIEW
546 Stomach Organ and Cell Lineage Differentiation: From Embryogenesisto Adult Homeostasis
S. G. Willet and J. C. Mills
This review details the current understanding of gastric speciﬁcation during development and
adult homeostasis.
See editorial, Wright N, on page 538PATHS AND PLACES
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563 Metagenomic Characterization of Microbial Communities In SituWithin the Deeper Layers of the Ileum in Crohn’s Disease
C. S. Pedamallu, A. S. Bhatt, S. Bullman, S. Fowler, S. S. Freeman, J. Durand, J. Jung,
F. Duke, V. Manzo, D. Cai, A. Ananthakrishnan, A. I. Ojesina, A. Ramachandran,
D. Gevers, R. J. Xavier, A. K. Bhan, M. Meyerson, and V. Yajnik
Our study shows that the in situ microbial community of the diseased bowel in patients with
Crohn’s disease is distinct from inﬂammatory bowel disease–free individuals. In Crohn’s
disease patients, the microbial composition at the phyla level did not differ markedly between
healthy and diseased areas, but at the species level an enrichment of potentially pathogenic
organisms was observed in the diseased ileum.
See editorial, Tamburini S and Clemente JC, on page 540ORIGINAL RESEARCH
567 Microgeographic Proteomic Networks of the Human ColonicMucosa and Their Association With Inﬂammatory
Bowel Disease
X. Li, J. LeBlanc, D. Elashoff, I. McHardy, M. Tong, B. Roth, A. Ippoliti,
G. Barron, D. McGovern, K. McDonald, R. Newberry, T. Graeber, S. Horvath,
L. Goodglick, and J. Braun
By using metaproteomics of the human colonic mucosal surface, we found evidence for a
proteomic ecology of millimeter-scale protein networks distinguished by functional
specialization and cell source predominance, and their relative abundance across colonic
regions and in health vs quiescent inﬂammatory bowel disease.
See editorial, Tamburini S and Clemente JC, on page 540584 Hepatocyte Toll-Like Receptor 5 Promotes Bacterial Clearance and
Protects Mice Against High-Fat Diet–Induced Liver Disease
L. Etienne-Mesmin, M. Vijay-Kumar, A. T. Gewirtz, and B. Chassaing
Innate immune dysfunction can promote chronic inﬂammatory diseases of the liver, such as
nonalcoholic fatty liver disease. Here, we show a role for hepatocyte Toll-like receptor 5 in
detecting ﬂagellin, clearing bacteria from the liver, and protecting against diet-induced
hepatic diseases.605 The Development of Spasmolytic Polypeptide/TFF2-Expressing
Metaplasia (SPEM) During Gastric Repair Is Absent in the
Aged Stomach
A. C. Engevik, R. Feng, E. Choi, S. White, N. Bertaux-Skeirik, J. Li,
M. M. Mahe, E. Aihara, L. Yang, B. DiPasquale, S. Oh, K. A. Engevik,
A. S. Giraud, M. H. Montrose, M. Medvedovic, M. A. Helmrath,
J. R. Goldenring, and Y. Zavros
This study demonstrates the emergence of spasmolytic polypeptide/TFF2-expressing
metaplasia during regeneration of the gastric epithelium. The development of spasmolytic
polypeptide/TFF2-expressing metaplasia in response to injury is absent in the aged stomach.
In addition, transplantation of gastric organoids promoted gastric regeneration.
See editorial, Wright N, on page 538625 Epithelial Regeneration After Gastric Ulceration Causes Prolonged
Cell-Type Alterations
E. Aihara, A. L. Matthis, R. A. Karns, K. A. Engevik, P. Jiang, J. Wang, B. R. Yacyshyn,
and M. H. Montrose
This study shows that prominent histologic, structural, and gene expression abnormalities are
observed in macroscopically healed gastric epithelium. Results suggest that the site of ulcer
healing is the site of ulcer recurrence and a potential source of further disease.
See editorial, Wright N, on page 538
648 LGR4 and LGR5 Function Redundantly During Human Endoderm
Differentiation
Y.-H. Tsai, D. R. Hill, N. Kumar, S. Huang, A. M. Chin, B. R. Dye, M. S. Nagy, M. P. Verzi,
and J. R. Spence
Our results show that LGR5 is induced during deﬁnitive endoderm differentiation, LGR
receptors are functionally required for deﬁnitive endoderm induction, and that they function
to potentiate WNT signaling during this process.663 THBS2 Is a Candidate Modiﬁer of Liver Disease Severity in Alagille
Syndrome
E. A. Tsai, M. A. Gilbert, C. M. Grochowski, L. A. Underkofﬂer, H. Meng, X. Zhang,
M. M. Wang, H. Shitaye, K. D. Hankenson, D. Piccoli, H. Lin, B. M. Kamath, M. Devoto,
N. B. Spinner, and K. M. Loomes
THBS2, identiﬁed in this genome-wide association study, is expressed in mouse bile ducts, and
the protein appears to inhibit JAG1–NOTCH2 interactions. These data implicate THBS2 as a
candidate genetic modiﬁer of liver disease severity in Alagille syndrome.
See editorial, Turnpenny PD, on page 542676 Increased Mitochondrial Genetic Diversity in Persons Infected With
Hepatitis C Virus
D. S. Campo, H.-J. Roh, B. L. Pearlman, D. S. Fierer, S. Ramachandran, G. Vaughan,
A. Hinds, Z. Dimitrova, P. Skums, and Y. Khudyakov
Hepatitis C virus infection strongly affects mitochondrial DNA genetic diversity, which can be
used to discriminate recent from past infections.685 Acrolein Is a Pathogenic Mediator of Alcoholic Liver Disease and the
Scavenger Hydralazine Is Protective in Mice
W.-Y. Chen, J. Zhang, S. Ghare, S. Barve, C. McClain, and S. Joshi-Barve
Acrolein is a pathogenic mediator of alcoholic liver disease; alcohol-induced acrolein
accumulation triggers endoplasmic reticulum stress without endoplasmic reticulum adaptive/
protective responses, leading to apoptosis and liver injury. Acrolein removal by scavengers
(hydralazine) prevents alcohol-induced liver injury in mice, and shows therapeutic potential
in alcoholic liver disease.
See editorial, Seki E, on page 544
